Inactivation of thymidylate synthase by chlorine disinfectants.
The effects of two chlorine disinfectants, calcium hypochlorite (HTH) and 3-chloro-4,4-dimethyl-2-oxazolidinone (Agent I), on the activity of thymidylate synthase have been investigated. Although both disinfectants inactivated the enzyme, the following differences were observed: When the two disinfectants were used at the same total chlorine concentration, the rate and extent of inactivation were greater with Agent I than HTH. The substrate dUMP partially protected thymidylate synthase from inactivation by Agent I, but it did not appreciably protect against inactivation by HTH. Large changes in the ultraviolet spectrum of the enzyme occurred when it was treated with HTH, which suggests reactions with aromatic amino acid side chains; no spectral changes occurred when thymidylate synthase was treated with Agent I. Blocking the sulfhydryl groups of thymidylate synthase with sulfhydryl reagents prevented the irreversible inactivation of the enzyme by Agent I, but not by HTH.